This evidence-based article reviews risk indicators and management of unknown-origin xerostomia. Xerostomia and hyposalivation refer to different aspects of dry mouth. Xerostomia is a subjective sensation of dry mouth, whilst hyposalivation is defined as an objective assessment of reduced salivary flow rate. About 30% of the elderly (65 years and older) experience xerostomia and hyposalivation. Structural and functional factors, or both may lead to salivary gland dysfunction. The EBM literature search was conducted by using the medical literature database MEDLINE via PubMed and OvidMedline search engines. Results were limited to English language articles (1965 to present) including clinical trials (CT), randomized controlled trials (RCT), systematic reviews and review articles. Case control or cohort studies were included for the etiology. Neuropathic etiology such as localized oral alteration of thermal sensations, saliva composition change (for example higher levels of K, Cl, Ca, IgA, amylase, calcium, PTH and cortisol), lower levels of estrogen and progesterone, smaller salivary gland size, and illnesses such as lichen planus, are risk indicators for unknown-origin xerostomia. The management is palliative and preventative. Management of symptoms includes drug administration (systemic secretogogues, saliva substitutes and bile secretion-stimulator), night guard, diet and habit modifications. Other managements may be indicated to treat adverse effects. Neuropathic etiology, saliva composition change, smaller salivary gland size, and illnesses such as oral lichen planus can be suggestive causes for unknown-origin xerostomia. However, longitudinal studies will be important to elucidate the causes of unknown-origin xerostomia.
INTRODUCTION
Xerostomia is a subjective sensation of dry mouth [1] , whilst hyposalivation is defined as an objective assessment of reduced salivary flow rate. However, a 50% reduction in salivary flow, especially unstimulated salivary Saliva has a critical role in the maintenance of oropharyngeal health. Saliva consists of water, proteins and electrolytes that improve taste, speech and swallowing, and facilitate irrigation, lubrication and protection of the mucous membranes in the upper digestive tract. Saliva also provides antimicrobial (by various antimicrobial components such as mucin, histatins, lysozyme and lactoferrin) and buffering activities that protect the teeth from dental caries. So xerostomia and salivary dysfunction can impair a person's quality of life by producing oral and pharyngeal disorders [9, 11, 12] . The aim of this article is to discuss xerostomia with an unknown etiology from the aspects of risk indicators and management.
DISCUSSION
Evidence-based medicine (EBM) search procedures: The aim of EBM is to describe a clinical question and the information required to solve the problem. This aim is achieved by conducting a wellorganized search of the literature, selecting the best of the appropriate studies, applying rules of evidence to determine their relative validity, extracting the clinical points and applying them to the patients problem considerating the patient's ideals and expectations [13] . Our question was: What are the risk indicators of xerostomia with unknown etiology, and what therapies can help to alleviate the patient's symptoms? Response options: never (scoring 1), hardly (2), occasionally (3), fairly often (4) and very often (5)
The EBM literature search was conducted by using medical literature database MEDLINE via PubMed and OvidMedline search engines. Individual key words, alone or in combination, included "xerostomia", "dry mouth", "etiology", "management", "therapy" and "treat". Results were limited to English language articles (1965 to present) including clinical trials (CT), randomized controlled trials (RCT), systematic reviews and review articles. Case control or cohort studies were included for etiology.
As RCT would not be ethical for etiology, they were not expected to be found. The search strategy is shown in Figure 1 , Table 3 and [14] . For a brief review, Table 4 lists the causes of xerostomia with known etiology [11, 15, 16] . Conditions which may be associated with unknown-origin xerostomia include:
Neuropathic etiology: Patients with idiopathic oral sensorial complaints-burning mouth syndrome (BMS), dysgeusia (taste disturbances), and xerostomia (dry mouth) -were found to experience localized oral alteration of thermal sensations, expressed by higher warm and cold thresholds. They also had lower scores for tonic painful stimuli in the oral cavity. This profile of decreased sensation is usually seen in skin regions affected by either poly-or mononeuropathy. Therefore, sensorial/taste analysis should be used in the routine diagnostic setup of patients with xerostomia, and therapeutic means aimed at correcting the disorders should be considered [17] .
Saliva composition change:
There are significant alterations in the salivary composition of xerostomia patients. For example, higher levels of K, Cl, Ca, IgA, and amylase were found in these patients [17, 18] ; also estrogen and progesterone are significantly lower, and calcium, PTH and cortisol are higher in menopausal women with xerostomia compared with their control group6, [10, [19] [20] [21] . The hypothesis in these series of studies is that changes in the hormonal status of menopausal women result in a saliva composition change that can cause xerostomia. Therefore, the higher salivary level of PTH and cortisol in menopausal women with xerostomia suggests that they are at higher risk of bone mineral density loss, and we have recently found that menopausal women who lose bone mineral density may experience xerostomia [22] . However, in most cases, the reason for altered salivary composition is not yet known.
Smaller salivary gland size: The size of the parotid and submandibular glands, and the combined three major salivary glands of unknown-origin xerostomia patients were smaller than the controls. There were no pathological aspects to any of the magnetic resonance images (MRI) for the salivary glands of unknown-origin xerostomia patients. In spite of the small sample size of the case and control groups in this study, we included it because it is unique in kind, and has a strong design [4].
Other illnesses:
There is an association between oral lichen planus and xerostomia in some patients. But a possible pathogenesis of xerostomia in patients with OLP is not readily clear [14] .
MANAGEMENT
Usually, in a few xerostomia patients, the clinician can identify the cause of xerostomia, so the management is palliative and preventative. For this reason management of xerostomia with or without known-origin etiology is the same. Management should be aimed to relieving symptoms, using preventive measures, treating oral conditions, increasing salivary function (if possible), and managing any underlying systemic conditions [2]. Complications of xerostomia include an increased rate of caries (particularly caries in cervical and cusps), a tendency toward acute gingivitis, dysphagia, dysgeusia, candidal infection (e.g. acute pseudomembranous candidiasis, angular cheilitis, median rhomboid glossitis, denture-associated stomatitis), burning tongue/depapillation of the tongue, and oral mucosal discomfort [16, 23] . Well-developed evidence-based management recommendations have the potential to enhance clinical practice, improve the quality of oral health care, lead to better patient outcomes, improve cost-effectiveness, and identify areas of further research needs [24] . This article briefly reviews treatment modalities that can be useful for unknown-origin xerostomia. However, professional judgment and patient preference may support a specific recommendation for an individual patient [24] .
Management of symptoms Drugs
Systemic secretogogues: These can be useful for alleviating dryness symptoms and improving the protective effects of natural saliva. Pilocarpine and cevimeline are approved for the treatment of xerostomia. Pilocarpine is approved for Sjo¨gren's syndrome and radiotherapy-induced xerostomia, and cevimeline for Sjo¨gren's syndrome. The recommended dose is 30 mg three times daily for cevimeline, and 5-10 mg three times daily for pilocarpine taken orally. Both drugs have side effects, including sweating, rhinitis, increased pancreatic secretion, and urinary and gastrointestinal disturbances. Less regular and more serious adverse side effects of pilocarpine and cevimeline involve the cardiovascular and respiratory systems. The use of pilocarpine and cevimeline is contra-indicated in patients with gastric ulcer, uncontrolled asthma, or hypertension, or in patients on β-blockers [2, 16, 25, 26] . Saliva substitutes: These drugs attempt to replace the saliva, and with moistening properties, provide prolonged mucosal wetting. The most common substance is water but patients experience only temporary relief [2, 27]. Products include "artificial" salivas, rinses, gels, and sprays which may contain carboxymethylcellulose (CMC), a mucopolysaccharide glycerate polymer gel base, or natural mucins, singly or in combination.
These products together have exhibited a mild effect on the subjective complaint of xerostomia, but no effect on objective measurements of hyposalivation [2] . There is a broad range of commercial products on the market. These products improve patient reported symptoms of xerostomia and the quality of life. Saliva Orthana spray TM is not acidic and contains fluoride and is safe for use in dentate patients and it contains porcine mucin. Products such as Biotene OralBalance are gel based. Patient preference dictates the most effective preparation [28, 29] .
Bile secretion-stimulating drug: Anethole trithione sufficiently stimulates salivation and improves xerostomia. The usual dose is 25 mg 3 times a day [26, 30] .
Night guard
A night guard would be a helpful device for treatment, if sleep-related xerostomia was caused by abnormal masticatory muscle action. 
Management of the adverse effects of xerostomia
Increased frequency of oral/dental evaluation: to assess patients for oral complications of low salivary output [9, 23] . Fluoride application: Varnish (0.5% NaF) -daily use of fluoridated dentifrice, Topicalover-the-counter (0.05% NaF), prescription (1.0% NaF, 0.4% SnF). Daily use of neutral pH sodium fluoride is the most effective means of preventing rampant hyposalivationinduced caries [2] . Antifungal therapy for oral candidiasis: Reduction of saliva predisposes patients to an overgrowth of the fungus Candidia albicans. These are the recommendations for antifungal therapy:  Chlorhexidine (CHX) 0.12%: rinse, swish, and spit 10 ml twice per day  Antifungal rinses: nystatin oral suspension (100,000 units/milliliter), rinse four times per day  Antifungal ointments: nystatin ointment applied 4 times per day  Clotrimazole troches: 10 mg dissolved orally 4-5 times daily for 10 days  Systemic therapy for immunocompromised patients  Denture antifungal treatment: soaking of denture for 30 min daily in benzoic acid, 0.12% chlorhexidine or 1% sodium hypochlorite [2, 9, 11].
CONCLUSION
Neuropathic etiology, saliva composition change, smaller salivary gland size, and illnesses such as oral lichen planus can be suggestive causes for unknown-origin xerostomia in a menopausal woman. However, longitudinal studies will be important to elucidate the causes of unknown-origin xerostomia. Management of patients with this kind of xerostomia is palliative and preventative. 
